Key indicators: single-crystal X-ray study; T = 296 K; mean (P-O) = 0.002 Å; R factor = 0.026; wR factor = 0.072; data-to-parameter ratio = 11.4.
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Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
Widespread studies are devoted to the metal phosphate owing to their impressive structural diversity and to their prospective applications in catalysis (Viter & Nagornyi, 2009 ), ion-exchangers (Clearfield, 1988 ) and in batteries performance (Trad et al., (2010) The crystal structure of Mg 7 (PO 4 ) 2 (HPO 4 ) 4 is built up from MgO 6 , MgO 4 (OH) 2 octahedra, MgO 5 polyhedron, PO 4 and PO 3 (OH) tetrahedra, sharing corners and edges to form a three-dimensional framework as shown in Fig.1 and Fig.2 . In the asymmetric unit, all atoms are in general positions except for atom Mg2, which is located at a crystallographic inversion centre (0, 0, 0). Each OH group is bonded to an Mg and an P atom. Atom Mg2 is located at the centre of an Mg2O 6 octahedron with significant bond-length distortion as shown in Table 1 . In contrast, Mg1O 6 and Mg3O 4 (OH) 2 represent less distorted octahedra, and atom Mg4 is surrounded by five O ligands, forming a distorted Mg4O 5 trigonal bipyramid.
In this structure, each Mg1O 6 and Mg3O 6 octahedron shares an edge with its symmetrical to form a dimer. Both dimers, Mg1O 10 and Mg3O 10 are bound by Mg4O 5 by sharing two edges to form a zigzag chaine. The Mg2O 6 octahedron and PO 4 tetrahedra are linked to neighboring polyhedra by vertices. The three crystallographically independent P atoms show tetrahedral coordination. The PO 4 groups are relatively regular, although the two protonated groups, centred by P1 and P3, show a stronger angular and bond-length distortion in comparison with the unprotonated P2O 4 tetrahedron as shown in Table 1 . Moreover the OH groups, bridging Mg-(OH)-P, are involved in strong hydrogen bonds (Table 2) .
Experimental
The crystals of the title compound is isolated from the hydrothermal treatment of the reaction mixture of magnesium oxide (MgO) and 85%wt phosphoric acid (H 3 PO 4 ) in the nominal proportion corresponding to the molar ratio Mg: P = 7:6.
The hydrothermal reaction was conducted in a 23 ml Teflon-lined autoclave, filled to 50% with distilled water and under autogenously pressure at 468 K for two days. After being filtered off, washed with deionized water and air dried, the reaction product consists of a white powder and colourless parallelepipedic crystals corresponding to the title compound.
supplementary materials sup-2 Refinement
The H atoms were initially located in a difference map and refined with O-H distance restraints of 0.86 (1). In a the last cycle they were refined in the riding model approximation with U iso (H) set to 1.2U eq (O). Figures   Fig. 1 . Partial plot of Mg 7 (PO 4 ) 2 (HPO 4 ) 4 crystal structure. Displacement ellipsoids are drawn at the 50% probability level. Symmetry codes: 0.0086 (7) 0.0070 (7) 0.0056 (7) 0.0010 (6) 0.0031 (6) 0.0008 (6) O3 0.0056 (7) 0.0078 (7) 0.0088 (7) −0.0002 (6) 0.0037 (6) 0.0019 (6) O4 0.0133 (8) 0.0067 (7) 0.0085 (8) 0.0025 (6) 0.0057 (6) 0.0030 (6) O5 0.0053 (7) 0.0094 (7) 0.0068 (7) 0.0034 (6) 0.0024 (6) 0.0034 (6) O6 0.0097 (7) 0.0081 (7) 0.0053 (7) 0.0036 (6) 0.0035 (6) 0.0030 (6) O7 0.0119 (8) 0.0060 (7) 0.0109 (8) 0.0038 (6) 0.0050 (6) 0.0021 (6) O8 0.0049 (7) 0.0071 (7) 0.0091 (7) 0.0010 (6) 0.0037 (6) 0.0020 (6 supplementary materials sup-7 
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